Introduction
Recently, much importance has been attached to the environmental problem. The major content of two directives to better control the management of waste electronic equipment was approved. The two directives are the Waste from Electrical and Electronic Equipment (WEEE) and the Restriction of Hazardous Substances (RoHS). These set phase-out dates for the use of Pb (lead) materials contained in electronic products. Increasingly, attention is focusing on the potential use of Pb-free soldering in electronics manufacturing. It should be noted that many of the conventional soldering irons are not suitable for Pb-free technology, due to the inferior wetting ability of Pb-free alloys compared with SnPb solder pastes. This paper presents a Pb-free soldering iron temperature controller in consideration of the use of an embedded micro-processor (MPU) with a low memory capacity.
Proposed soldering iron temperature controller
The temperature of soldering iron takes an important role in the fusing point of Pb-free solder. The soldering with Pb-free solder can be undertaken in every soldering iron which is able to produce sufficient heat, but it is important to ensure that the temperature does not overheat the components or the printed circuit board. The soldering iron is a time varying system depending on the soldering condition. Hence, it is difficult to compensate the excessive control input which causes the overheat. And also, due to the memory capacity of a embedded MPU is low to minimize the cost of controller, the advanced control theory can not be acceptable. In this paper, the above soldering iron characteristics and the memory size are considered to design the temperature control system. The easy design procedure for an embedded MPU with a low memory capacity in a soldering iron temperature control system is required in spite of the above problem of soldering. This paper proposes three methods for the soldering technology. First, a basic concept is proposed based on a condition transfer technic using a virtual Fig. 1 . The input constrained method by a variable set point output limiter to constrain an integrator and a differentiator for a PID regulator. And also, an integrator is reset according to the discontinuous action of the output limiter. Secondery, a condition transfer plus bumpless method is proposed to reduce the program memory for the integrator rest code. Finally, the constrained input method by a variable set point is proposed. The variable set point is applied to the controller instead of the conventional set point. In this case, the nonlinearity is hidden in the variable set point. The advantage of proposed method is that the conventional PID control loop can be remained in the proposed procedure. The variable set-point is only introduced to the computer code for a low memory MPU. * * * * * 
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